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INTRODUCTION 
The comfort and fit of clothing is usually a matter of 
importance to the wearer. Most people are concerned with 
how they look and feel in their clothes. Because most 
people's bodies vary in shape and size, clothes fit 
individuals differently. Various aspects of body 
configuration, body size, and posture affect garment fit; 
therefore, these three factors are concerns for clothing 
educators and designers. 
Garments should be designed and constructed to fit the 
body smoothly, to have the right amount of ease, and to look 
and feel good. This is difficult to achieve for clothing 
manufacturers and commercial patternmakers because there are 
so many different body types. It is impossible to have 
ready-to-wear clothing that fits every individual perfectly. 
However, the home sewer has the opportunity to fit the 
figure accurately using commercial patterns which are sized 
for average body measurements within a limited number of 
figure types. The home sewer can make alterations needed to 
produce correct fit. An understanding of the human figure 
and different figure types aids in the understanding of 
pattern alterations. 
Sheldon, Stevens, and Tucker (1970) used silhouette 
photography to classify body type, but it is not directly 
applicable to fitting garments. The original study was 
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conducted in 1940. Croney (1971) stated that of Sheldon's 
three body types (endomorph, mesomorph, and ectomorph), the 
mesomorph is used in sizing commercial garments and 
patterns. However, human bodies fit into one or more of the 
three categories rather than into this one category. Douty 
(1968) used somatographs, silhouette photographs taken 
against a gridded screen, to classify figure types according 
to body build and posture. The somatograph clearly showed 
figural and postural variations; therefore, it could be used 
to view the figure objectively. 
Much can be learned by visually analyzing body shape, 
posture, balance, and symmetry, all of which are evident on 
the somatograph. Colton (1976) suggested that, as people 
know more about their own.bodies, they find it easier to 
achieve desired fit in a garment. Somatographs provide a 
depersonalized representation of the human figure. The 
sewer should therefore be able to analyze the figure 
objectively and take accurate body measurements on the 
somatograph and the self to make correct pattern 
alterations. With practice, the home sewer should be able 
to first predict which alterations need to be made to a 
commercial pattern, and then carry out the alterations 
necessary to produce a garment that fits the body smoothly 
and comfortably. 
Traditional methods of pattern alteration use body 
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circumference and body.length m~asurements as a basis for 
making personal adjustments, but do not provide any basis 
for altering dart and seam angles. The somatograph can be 
used to measure the angles formed by body parts as a basis 
for pattern alterations, in addition to traditional 
circumference and length measurements taken directly from 
the body. The use of angle measurements in combination with 
traditional circumference and length measurements for 
pattern alterations should produce a better fitting garment. 
The bodice area is part of the figure that involves a 
variety of fitting alterations, because it contains many 
curves and angles depending on body build and posture (Iowa 
Horne Economics Association, 1977). Most traditional methods 
of bodice alteration dO,not include ~ethods for measuring 
angles, which aid in changing the slope of shoulder seam, 
side seam, altering the bodice back for rounded shoulders, 
and increasing or decreasing dart size on bodice front to 
accomodate the size of the bustline. Measurement of these 
areas is difficult, if not impossible, to make on the body. 
Somatographs can be used for angle measurements applied 
to pattern alterations. Brinson (1977) combined an angle 
measurement technique and traditional methods of alteration 
to fit the bodices of basic dress patterns and compared them 
to bodices altered by traditional methods alone. However, 
Brinson compared the fit of one person's bodice altered by 
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one method to the fit of a different person's bodice altered 
by a different method. 
Pouliot (1980) developed a method for altering pants 
using graphic somatometry in combination with computerized 
techniques by using angle measurements taken from computer 
plots. She attempted to achieve a fit superior to the fit 
achieved by traditional pants pattern alteration techniques. 
Pouliot mathematically analyzed the body and developed a 
computer program that would plot the body curves using data 
points taken from the somatograph. Pouliot's method is used 
in the present research, in conjunction with the angle 
measurement technique to alter bodice patterns. Two 
patterns will be altered by two separate methods for each of 
eight subjects. 
Objectives 
The objectives of this study are as follows: 
1. To refine an experimental method of altering 
bodices using graphic somatometry and computer 
plots. 
2. To evaluate fit of two sets of bodices, one 
produced by traditional methods, the other by 
experimental methods. 
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Assumptions 
Angle measurements taken from the full scale computer 
plot will be more accurate than angle measurements taken 
from the somatograph. 
Limitations 
This study is limited to those individuals 
participating in the testing of these techniques, and the 
findings cannot necessarily be generalized to other 
individuals. 
Hypotheses 
This research uses two methods of bodice pattern 
alteration: a traditional method and a method combining 
traditional techniques with an angle measurement technique. 
An II-point rating scale was used to rate overall impression 
of fit using the polar adjectives good or bad for each 
criterion. The scale was used to judge whether bodice fit 
altered by one method was better than the fit of another 
altered by the second method. 
A second II-point rating scale was used to qualify the 
ratings on the first scale. Regardless of the rating on the 
first scale, the second scale was used to describe the 
degree and direction the fit varied from a correct fit 
(i.e., tight or loose). 
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The two major hypotheses of this research are: 
1. There is no difference between ratings of fit in 
bodice muslins made by the Unit Method and by the 
Experimental Method. 
2. The Unit Method and Experimental Method bodices 
fit different figure types equally well. 
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REVIEW OF LITERATURE 
In this review of literature I will discuss figure 
analysis, recent research on fitting using angle 
measurements, and traditional pattern alterations. The 
review of traditional pattern alterations is based primarily 
on commercial sewing books and instructional texts. 
Figure Analysis 
Somatotypes 
All human populations have varying physiques. Sheldon 
et al. (1970) combined photography and anthropometry 
(measurement of-the body) to devise a system of 
classification of male, Caucasian "physiques. -The following 
four points were used as a basis for classification: 
1. a large number of subjects of homogenous age 
studied, 
2. an analysis of the human body as made up of 
separate parts, rather than an individual whole 
body type, 
3. a division of the body into segments for the 
purpose of comparative classification and 
measurement, and 
4. a technique using photographic records and 
anthropometric measurements as a basis for 
comparison. 
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Sheldon's classification system was based on three 
primary body components or morphological variations (Sheldon 
et al., 1970). The three components are endomorphy, 
mesomorphy, and ectomorphYi these terms are used to describe 
the three initial layers in embryonic forms of higher life. 
Sheldon believed that any human physique contained these 
three components, but in varying ratios. At least one of 
these three components could be detected in any body region. 
Sheldon's initial study involved 4,000 photographs of 
Caucasian college age men ranging in ages from 16 to 20. 
The subjects were photographed from three different angles: 
front, back, and side. The series of photographs served as 
a basis for a standard, descriptive classification of the 
patterns of the morphological components (Sheldon et al., 
1970). From this basis, his theory of somatotyping evolved 
on the assumption that it is possible to discriminate 
differences among human physiques. Although Sheldon's 
. method is practical and reliable, others have elaborated 
upon it to meet their own particular needs in understanding 
figure analysis. 
Body build and posture 
Douty (1968) saw a need to develop a simple, exact 
method of identifying and classifyi~g norms and variations 
of external body characteristics. This need stemmed from 
the idea that educators and designers must understand the 
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necessary qualities of garments which cover and protect the 
body. One such characteristic is garment fit. Pattern 
construction is based on measurements of these body 
characteristics: size, shape, and stance or posture. Douty 
worked with these body characteristics in her figure 
analysis research. She turned to Sheldon's work as a basis 
for her own research. 
Douty (1954) first used the somatograph, a silhouette 
photograph taken against a gridded screen, as a tool in 
figure analysis. She thought that students needed to be 
trained to have a "seeing eye" in clothing selection 
courses. Previously, cornmon methods for figure analysis 
were analysis by classmates, self-analysis,- and tracing of 
the body. Each of these methods had faults, so a new method 
was tried. The silhouette photograph served as a definite, 
clear, accurate, and objective picture of the human body 
which depersonalized the human form, thus eliminating 
psychic defense reactions to one's own body. Using the 
somatograph for figure analysis, a person is able to obtain 
a more objective, realistic picture of the human body and to 
accept negative as well as positive information. 
The somatograph provides much information about body 
alignment and distribution of flesh. From the posterior-
view, the following characteristics can be viewed: 
1. general mass and shape, 
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2. size and contour of body segments. 
3. proportional relationships of body units, 
4. body alignment, and 
5. balance and symmetry of identical body parts on 
the two sides of the balance line (Douty, 1968, 
p. 25). 
The profile view, or rrposture-graphrr, clearly shows the 
condition of body alignment or disposition of body segments 
compared with the balance line (Douty, 1968). Douty 
developed her Body Build Scales and Posture Scale to aid in 
figure analysis. Figure analysis and body measurements are 
critical factors in choosing correct pattern size, the most 
important step in obtaining good fit. 
Posture and figure type are two related elements that 
produce a well-fitted garment. Erwin, Kinchen, and Peters 
(1979) stated that height and back waist length measurements 
were the keys to figure type. Both of these factors are 
affected by posture. Various pattern companies developed 
several body types or groupings for pattern sizing for 
females. The basis for these groupings was back waist 
length. Erwin et al. (1979) stated that companies determine 
pattern size by posture, but more generally by figure type. 
They also reported that figure types are classified on four 
measurements: bust, waist, hips, and back waist length. An 
understanding of these measurements is necessary for 
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determining correct pattern size. 
Recent Research on Fitting Using Angle Measurements 
A recent study by Brinson (1977) used Douty's graphic 
somatometry as a basis for comparing two different 
techniques of pattern alteration. She used the somatographs 
to determine figural and postural variations. Volunteer 
participants analyzed their partners' somatographs to 
identify figure irregularities and then took angle 
measurements from those somatographs. Subjects used these 
measurements for altering the bodice and skirt of a basic 
dress pattern. The angle measurements were used in 
conjunction with the traditional circumference and length 
measurements. Brinson developed a method of alteration 
using the following angle measurements taken from the front 
and profile views of the somatograph: Front waist angle, 
front bust angle, back waist angle, upper back angle, 
shoulder angle, and side seam angle. 
Brinson had a control group (traditional method of 
alteration) and an experimental group (angle measurement 
method) apply the different alteration procedures to their 
partners' patterns. The garment fit of the two groups were 
then compared and no differences in the mean fitting scores 
of the two groups were found. Brinson compared fit on two 
different people. Results may have been different if each 
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subject had been fitted with bodices altered by the two 
different methods. 
Following Brinson's work (1977), Douty conducted a 
study using the same basic principles. She adjusted 
standard dress patterns for individual women with problem 
figures, using the somatograph as the planning and measuring 
instrument for pattern alterations (Douty, Note I). 
Somatographs provided body contour information, including 
asymmetry of parts, irregularity of parts, angles of body 
edges, and body proportions. She thought that this 
information would fill the gap in knowledge of fitting 
garments. Like Brinson, Douty used a control and an 
experimental method of pattern alteration to alter bodice 
and 'skirt patterns. Four .experts on fit judged the second 
fitting of the garments altered by the two different 
methods. The statistical t-tests confirmed that the 
garments altered by the experimental method had a fit 
superior to that of the garments altered by traditional 
methods alone. Douty had more than one person involved in 
the alteration and sewing procedures. She also evaluated 
the second fitting of the garments, rather than the first 
fit. These two factors should be considered in further 
study. 
Pouliot (1980) used the angle measurement technique for 
altering dart and seam angles on pants patterns. Her 
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research was based on prior somatometry work done by Douty 
(1968). Pouliot classified the lower half of the figure 
into types and chose six different figure variations for her 
study. The goal of Pouliot's study was to develop an 
alteration technique that incorporated body measurements, 
graphing techniques, and measurement of body anglesi this 
method could correct for postural defects to produce a 
pattern with better fit than a pattern altered by body 
measurements alone. Pouliot developed an interactive 
computer program to plot lower body curves. This program 
could be adapted for plotting the upper body curves. 
The three studies cited, Brinson (1977), Douty (Note 
1), and Pouliot (1980), were the only known studies 
utilizing graphic somatometry and angle measurements for 
pattern alterations. Brinson reported that her study had 
many limitations, such as the lack of extreme fitting 
problems among the subjects. Her research suggests the need 
for comparison of two methods on bodies with unusual figure 
variations. Also, the Brinson subjects differed widely in 
fitting and sewing experience, and were not capable of 
accuracy in measuring and altering. Pouliot (1980) 
suggested the use of angle measurements and computer 
plotting techniques for the alteration of basic bodice 
patterns. Her computer program could be adapted to plot 
upper body curves. In conclusion, the present research 
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follows these suggestions for comparison of bodice fit 
altered by two different methods. 
Traditional Pattern Alteration for Bodices 
All commercial patterns are based on the same 
fundamental measurements and size is fairly consistent from 
brand to brand. Because all human figures vary in shape and 
size, pattern alterations are needed to produce a garment 
with good fit. Some definitions of good fit are presented 
in the following section. Once the pattern size is 
determined and body measurements are taken, alterations can 
be made on the pattern. 
Good fit 
Good fit is the most crucial facet of clothing 
construction" (Minott, 1978)~ The following itemized 
standards for bodices were compiled from criteria listed by 
Bishop and Arch (1966), Colton (1976), Erwin et al. (1979), 
Perry (1972), and Person (1981). 
Colton and Perry stated that a bodice should have 
sufficient ease for comfort. The bodice should look smart, 
feel comfortable, and hang smoothly from the shoulder 
without wrinkles. The neckline should be smooth at the base 
of the neck. The shoulder seam should lie exactly on the 
top of the shoulder. The waistline seam should fall at the 
natural waistline and be horizontal to the floor. All 
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vertical seams should be straight, with side seams hanging 
perfectly straight from the armhole to the waist. Shoulder 
seams should point toward and end at the shoulder joint. 
Colton, Perry, and Person all stated that the front bodice 
darts need to point toward the crown of the bust and stop 
short of it. Grain is an important aspect of fit. Several 
authors stated that lengthwise and crosswise grain of fabric 
must be in correct relation to the structural lines of the 
body. Lengthwise grain should be perpendicular to the floor 
at center front and center back; crosswise grain should be 
parallel to the floor. Bishop and Arch (1966) stated that 
the front armhole line should fall in a straight line from 
the top of the shoulder to the front notch ~t the underarm 
and the underarm should be one inch below the armpit. 
These standards of good fit are influenced by many 
things. For instance, Perry (1972) stated that amount of 
ease, posture, and figure type were three interrelated 
elements which influence garment fit. Oblander (1977) found 
good fit to be influenced by two factors: posture and 
proportion. Erwin et al. (1979) based good fit on grain, 
line, set, balance, and ease. They also stated that good 
fit may contribute to the wearer's sense of well-being, 
present a pleasing appearance in harmony with the figure, 
and adjust naturally to the movements of the wearer. Colton 
(1976) referred to appearance, comfort, design, and fabric 
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as four main factors for determining good fit. Finally, 
Bishop and Arch (1966) established good fit on the 
structural lines of the human figure. The criteria of good 
fit just presented were used in the development of the 
rating scale employed in this s~udy. Body measurement, 
pattern size selection, and pattern alterations are very 
important aspects of acquiring good fit. They are discussed 
in the following sections. 
Measurement procedures 
One of the first steps in selecting pattern size is to 
take and record personal body measurements. Body 
measurements are taken over the type of undergarments to be 
worn with the garment. A cord or tape should be-fastened 
around the waist and left in place until all measurements 
are taken. A tape measure should be used for taking snug, 
but not tight, body measurements_ The measurements taken 
for a basic, sleeveless bodice are discussed in the 
Procedures. 
Choosing ~ pattern size 
Commercial patterns were developed for only one 
standard shape within each figure type. Knowledge of body 
shapes, body measurements, and posture types is important 
when determining pattern size. Bodice patterns should be 
selected according to the full bust measurement (Bishop & 
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Arch, 1966; Colton, 1976; Erwin et al., 1979; rHEA, 1977; 
Perry, 1972). Bust measurement is used for determining 
pattern size because alterations across the bustline are 
more difficult to perform than alterations in other areas. 
This method is widely accepted over other methods. 
Minott (1978) suggested choosing bodice patterns based 
on bra cup size and back contour. Oblander (1977) stated 
that pattern selection should be based on the "front armhole 
measurement". There was no indication that these two 
methods have been tested by research. 
Ease recommendations 
Standards of good fit are influenced by the amount of 
ease in a garment. Ease requirements vary according to body 
shape, size, and expansion. Commercial patterns have a 
built-in ease .a11owance in excess of basic body 
measurements. It provides comfort and action, keeps seams 
from pulling open, and prevents wrinkles. Ease 
recommendations will be discussed in the Procedures in 
greater detail. 
Alterations 
Traditional alterations change the pattern to allow for 
simple length and circumference variations between the 
pattern measurements and body measurements. Body 
measurements plus ease should be compared to equivalent 
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measurements taken on the pattern. This determines the 
amount of alteration needed. The most commonly used method 
of bodice pattern alteration is the slash and spread or lap 
method. Using this method, patterns are slashed and spread 
or lapped to increa~e or decrease length and circumference. 
A vari~tion of the slash and spread or lap is Minott's 
method (1978), an adjustment procedure based on squared 
lines. Adjustment lines are drawn parallel and 
perpendicular to center front and center back, dividing each 
pattern piece into six sections. Sections are moved up and 
down or in and out to increase or decrease length and width. 
The slash and spread or lap method is used by many resources 
such as Erwin et al. (1979), IHEA (1977), Minott (1978), 
and Perry (1972). Iowa Home Economics Association (1977) 
recommended several guidelines and precautions for bodice 
pattern alterations. Silhouette lines should be preserved, 
original grainlines should be maintained, alterations should 
be made between the darts and outside edge to maintain the 
basic design of the pattern, and proportional length of 
adjoining seams (shoulder, side, and center back) should be 
preserved. After alterations are completed, the pattern 
should be measured to check the accuracy of alterations. 
Erwin et al. (1979) also presented some guidelines for 
adjusting patterns. In contrast to IHEA, Erwin et al. 
stated that small amounts may be added to or cut off pattern 
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edges, provided that design lines are simple and fairly 
straight. Also, alterations may be made at the edge if this 
technique is simpler than altering above the edge, provided 
the design line is unimportant. Erwin et ale explained 
adding extra length and width to cover a large body curve 
(bust area) by slashing through and spreading the darts that 
point to the curve. The opposite (slash and lap) would be 
done to remove excess over a hollow area. These guidelines 
provide a basis for altering patterns. 
The redrawn seamline is another alteration method, but 
is used less frequently. Two basic principles underlie this 
method. In order to increase length or width, new seamlines 
are drawn outside the original seamlines; to decrease the 
pattern measurements, new seamlines are drawn inside the 
original seamline. Some sources that use this technique are 
Bishop and Arch (1966), Colton (1976), and Person (1981). 
The pivot and shift method was a final method of 
alteration found for bodices. This method involves 
redrawing seamlines after the pattern has been rotated on a 
construction point. Pivoting is moving or angling the 
pattern from one point to another to make width alterations. 
To make length alterations, slide the pattern up or down on 
the grain1ine. Oblander, Ekern, and Zieman (1978) was the 
only cited source using this method of alteration. 
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Sequence of alterations 
The process of alterations may vary slightly from 
method to method. However, a typical order for bodice 
alterations was: 
1. Bust level 
2. Shoulder length 
3. Center front length 
4. Center back length 
5. Side seam length 
6. Bust circumference 
7. Front bust width 
8. Chest width 
9. Waistline 
. The specific order of alteration used in this research is 
discussed in the Procedures. Because the slash and spread 
or lap method is a very common method of alteration, it was 
used in this research. 
Several problems that are not met by the Unit Method of 
alteration can be tackled by the Experimental Method used in 
this research. Dart angles can be measured using graphic 
somatometry. At least one of each pair of darts can be 
measured exactly from the profile view somatograph. 
Modifications for the second side, if asymmetry is evident, 
can be made before the second fitting of a garment. Dart 
angles are only guessed at by traditional circumference and 
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length measurements. Angles.of side seams and shoulder 
seams can be measured from the back view somatographs. 
Shoulder angles are frequently different; the Experimental 
Method using graphic somatometry can measure this 
difference. The Unit Method of alteration does not directly 
measure shoulder seam and side seam angles, but tries to 
guess at them from certain circumference and length 
measurements. 
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PROCEDURES 
The following section gives a basic outline of this 
study's procedures. Included are a summary of the 
procedures and then a detailed account of the steps involved 
in the procedures. 
A translucent gridded screen was used in the 
photographic process. Profile and back view photographs of 
30 female volunteers were taken, each volunteer photographed 
in a minimum of clothing. Eight subjects were selected 
according to various figure variations such as sloped vs. 
square shoulders, large vs. small bust, erect vs. slumping 
posture, and thick waist vs. thin waist. Two somatographs 
for each subject were analyzed. Data points of the upper 
torso of the body were selected. 
Pouliot (1980) developed two computer programs which 
used correction for distortion, approximation of length 
along a line, quadratic interpolation, and cubic spline 
interpolation to plot lower body curves. The computer 
programs were modified to plot full-scale representations of 
the upper body curves using correction for distortion and 
cubic spline interpolation. The resulting plots were 
measured for dart size and length, shoulder seam angle and 
length, and side seam angle and length. 
After body plots were interpreted, two bodice patterns 
were altered for each of the eight models. One bodice 
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pattern was altered by a traditional method (Unit Method), 
the other by the Experimental Method. First-fit muslins 
were constructed after measurements of the completed 
patterns were compared to body measurement charts. 
I developed a rating scale to be used for evaluating 
the fit of the bodices. The evaluation instrument was a 
modification of Pouliot's instrument (1980); it was 
primarily based on suggestions from individuals who worked 
with Pouliot's instrument. The format of the evaluation 
instrument was carefully planned so that judges could move 
around the subject in an orderly fashion without turning 
pages on the evaluation instrument. Three judges were 
selected and trained.using two dress forms fitted with basic 
muslin shells. Evaluation of the actual subjects was done 
on two consecutive days after the training session. Fatigue 
and stress on the judges was minimized by conducting two 
evaluation sessions. 
All items on the evaluation instrument were analyzed 
using an analysis of variance model as follows: The three 
main effects were subject, rater (judge), and treatment 
(Unit Method or Experimental Method). The interactions were 
subject by rater, subject by treatment, and rater by 
treatment. The main effect for treatment and the subject by 
treatment interaction were used to test the hypotheses. 
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I will now discuss these procedures in greater detail. 
Screen and Platform" 
The graphic screen used in the photographic process was 
a modification of the screen developed by Douty (1968) at 
Auburn University. The screen, which is now property of 
Iowa State University, consists of a piece of architect's 
linen, 84" x 48", stretched across and stapled to a two-inch 
wide mahogany frame. A grid pattern of one-inch squares was 
then produced by a plumb line penciled on the linenj other 
vertical lines were drawn parallel to the plumb line at one-
inch intervals. Also, lines perpendicular to the plumb line 
were drawn at one-inch intervals. 
Black pressure tape"was then applied over the pencil 
lines drawn on the linen. 1/8-inch-wide black pressure tape 
marked the plumb line. Every third vertical line (or every 
third inch) and every third horizontal line were marked by 
1/16-inch-wide black pressure tape. All remaining 
horizontal and vertical lines were marked with 1/32-inch-
wide tape. 
The framed screen was matched with a second mahogany 
frame. The two frames were fastened and screwed together, 
and then placed into two triangular stands, one at each side 
of the frame in order to hold the frame in a position 
perpendicular to the floor. 
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Finally, a small platform was constructed for use in 
the photographic process. It was made from a 1" x 10" x 20" 
board screwed onto two 2" x 2" x 10" blocks. The subject, 
standing on the platform placed directly behind the screen, 
stood approximately one inch above' the bottom of the linen 
screen. This one-inch length proved to be useful because it 
permitted the ankle of all subjects to show above the frame. 
Being able to see the ankle was important because the center 
of the ankle was used as the point of alignment with the 
plumb line of the screen for the profile-view photographs. 
Photographic Process 
Equipment 
Equipment used for the photographic process is as 
follows: the gridded screen and platform, a 35mrn SLR 
camera, a camera tripod, one high intensity lamp, and one 
slide projector (used for primary light source), Other 
miscellaneous materials included a length of 1/4" wide 
elastic with Velcro fasteners at the ends, 1/4" cord, 
ponytail bands, barrettes, and a tape measure. 
Although the amount of silhouette distortion may be 
minimized by increasing the distance between the subject and 
the light source, the light source must be close enough for 
the silhouette to be well-defined. Pouliot stated that "the 
optimum distance between the subject and the light source 
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depends upon factors such as the size of the room where 
photographing is being done, size and brightness of primary 
and secondary light sources, and the amount of natural light 
in the room" (1980, p. 40). The distances used in this 
research were similar to distances used for other 
photographic sessions conducted at Iowa State University 
(Brackelsberg, Note 2). 
The amount of distortion can also be minimized by 
adjusting the height of the light to the particular area of 
the body that is of interest. The critical region of the 
body for this research on bodice alteration was the area 
between the neck and the waist. Therefore, the light source 
was adjusted so that it would be directed to the upper half 
of the screen. 
Figure 1 shows the placement of the photographic 
equipment. The following factors remained constant during 
the photographic process: distance from the screen to the 
primary light source, height of the primary light source, 
placement of the camera, placement of the secondary light 
source, and placement of the platform. The distance from 
the screen to the primary light source and the height of the 
primary light source were recorded for later use in the 
computer to determine the amount of length and width 
distortions. 
All volunteers were photographed wearing only a bra, 
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FIGURE 1. Layout of light source and screen (Pouliot, 1980, 
p. 42). 
panties, and panty hose (if desired), with the exception of 
one subject who chose to wear a dance leotard. An elastic 
band was fastened around the waist to create a slight 
indentation to mark the waistline. Subjects who had hair 
that touched their shoulders pinned it up from the neck so 
that the lower neck and shoulder area could be seen. A 
small cord was attached around the neck and taped at center 
front, shoulders, and center back to hold it in place. The 
cord was sized by measuring the neckline opening of basic 
patterns and cutting a cord to match the measurement for 
each Misses size. Each volunteer was asked her dress size 
and a neck cord was worn corresponding to that size. 
Back view somatographs were taken first. Each subject 
stood facing the primary light source with her back to the 
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screen, but not touching it. A number was attached to the 
screen for each subject in order to provide anonymity. The 
volunteer was asked to stand in a position that was 
comfortable, and then to move right or left until her feet 
were at an equal distance on either side of the plumb line. 
Then the subjects were asked to take a deep breath,· let it 
out, and hold it while the photograph was taken. A 
measurement from the midpoint of the side of the body at the 
waistline to the screen surface was taken and recorded. 
This measurement was later used in the interactive computer 
program which corrected for light distortion. 
Profile photographs were then taken. The subject stood 
with her right side next to the screen, in a position 
comfortable to her with the center of her ankle aligned with 
the plumb line of the graph. Arms were placed against her 
sides, not touching the screen. It was important that 
arm(s) or elbow(s) were not visible in the silhouette so 
that width would not be added to the waist. Once again, the 
subject was asked to look straight ahead, take a deep 
breath, let it out, and hold it. A measurement from the 
navel to the surface of the screen was taken and recorded 
for each subject. 
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Selection of Subjects 
The initial participants in this research were a group 
of 30 volunteers, some of whom responded to a classified 
advertisement, and others of whom were enrolled in Textiles 
and Clothing courses at Iowa State University. Somatographs 
of all 30 volunteers were taken and developed into three-
inch by five-inch photographs. Because I had not chosen 
specific body types in advance, the selection process was 
based on a comparison of all 60 photographs and choice of 
eight subjects who had different figural and postural 
variations. 
I selected the different figural and postural 
variations considering back and profile views. Previously, 
variations such as erect vs. slumping posture, large bust 
vs. small bust, high bust vs. low bust, square shoulders vs. 
sloping shoulders, and overweight vs. underweight were 
determined as possible characteristics to choose. I 
selected eight subjects who exhibited one or more of these 
figural variations. 
The subjects ranged in sizes from 8 to 20, but the 
majority were size 12. However, the final eight subjects 
who were selected exhibited various figure characteristics. 
Table 1 lists the subjects, the pattern size, and the 
different figural and postural variations. 
In essence, the subjects for this research were hand-picked 
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TABLE 1. Table of subjects, size, and figure types 
Subject Size Figure Characteristics Posture 
1 12 Small, high bust, rounded back Average 
2 10 Square shoulders, average figure Average 
3 12 Small bust, thick waist Good 
4 14 Large, low bust, sloped shoulders Average 
5 12 Small bust, thin waist Average 
6 10 Square, uneven shoulders Good 
7 8 Rounded back, low bust Poor 
8 20 Large bust, large size Average 
on the basis of difference from one another (all 30 
participants included in this judgment), but not identified 
by specific body type. Somatographs of subjects appear in 
Appendix A.. 
Interpretation of Somatographs 
After the final eight subjects were chosen, their 
somatographs were enlarged to a size eight inches by ten 
inches. This was done to make the task of selecting data 
points less tedious and more accurate. 
The somatographs provided a method of looking at the 
human body in terms of graphing techniques; the silhouette 
was seen as a series of data points on a graph. The plumb 
line, the widest vertical line on the somatograph, was 
labeled as the y-axis. The x-axis could have been any 
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horizontal line on the somatograph, but it was arbitrarily 
defined as the second major division below the waistline on 
each somatograph. The x-axis remained the same in both the 
back and profile views. Once the major axes were 
determined, data points could be selected from the two views 
of the photographs. Data points from the profile view were 
taken and recorded for the back seam, the neck seam, and the 
front seam. Right and left shoulder seam and right and left 
side seam data points were taken from the back view 
somatograph and recorded. 
The back seam data points were selected first. This 
section included a small section below the waistline, the 
waistline, and the area between the waistline to the back. 
neck point.' This neck point was marked by a small bump in 
the silhouette, resulting from the cord fastened around the 
subject's neck. The waistline was defined as the 
indentation formed by the waist elastic, and therefore the 
narrowest part on the back waist. The back neck point was 
defined as the point on the silhouette where the back 
seamline meets the neck seamline. Data points were selected 
at a minimum of one-inch intervals; more data points were 
chosen depending on the size and number of curves. The y-
values were unique and in increasing order, as specified in 
the computer program so that smooth curves could be 
generated. 
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Next, data points defining the front half of the 
profile view were selected. Included in this section were 
data points for a small section below the waistline, the 
waistline, and the area between the waistline and the front 
neck point. As for the back seam, the front neck point was 
marked by the slight bump in the silhouette at the base of 
the neck, formed by the cord fastened around the neck. The 
front waistline was defined as the narrowest part on the 
front waist, the indentation marked by the waist elastic. 
The front neck point marked the point where the front neck 
seam meets the center front line. Data points for the front 
were also selected at a minimum of one-inch intervals, and 
more points were selected for areas with more curves. As on 
the back seam, y-values were unique and in increasing order. 
The final seam on the profile view was the neck seam. 
This had to be approximated and drawn onto the somatograph 
since it was not visible on such silhouette photographs. 
Because it was specified in the computer program, only five 
data points were selected for the neck seam. The x-values 
were unique and in increasing order. The starting data 
point for the neck seam corresponded with the final data 
point for the back seam. Likewise, the final data point for 
the neck seam was identical to the final data point for the 
front seam. 
Data points for right and left side seams were taken 
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from the back view somatographs, first from the left side, 
and then from the right side. Y-values for each side seam 
were unique, in increasing order, and in at least one-inch 
intervals. The side seams consisted of points taken from a 
small area below the waistline, the waistline, and the area 
between the waistline and the point where side seam met the 
arm on the silhouette. 
Finally, the shoulder seam data points were selected 
for right and left shoulders from the back somatograph. 
Five points were selected for the shoulder seams. The y-
values were unique and in decreasing order. Therefore, the 
starting points for the shoulder seams were at the neckline 
where the shoulder met the neckline. This point was marked 
by the cord fastened around" the subject's neck. The 
stopping_point was the highest point at the end of the 
shoulder before it sloped off to form the arm shape. 
After data points were selected and recorded, the 
information for each subject was entered into the computer. 
Along with the data points, the distance between the x-axis 
and the lowest major screen division was determined from the 
somatograph. The interactive computer program used this 
distance when calculating light distortion. 
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Explanation of Computer Programs 
Pouliot developed two computer programs for her 
research on fitting pants. Both programs are used to plot 
upper body curves for this research. The first program was 
designed to "1) make corrections for light distortion, 2) 
approximate the shape of the lower crotch curve, and 3) 
calculate the length along any body contour" (Pouliot, 1980, 
p. 57). The program was written for use on an interactive 
system with the assumption that classes would be using it in 
the future. The second program developed by Pouliot was a 
simple plotting routine which used the information 
calculated in the first program. The information was 
processed to give graphic representations of body segments; 
all curves were processed on a Simplotter. Each plot was 
labeled with a number (for subject identification) and the 
name of the body segment being represented. The computer 
programs developed by Pouliot were modified for use in 
plotting upper body curves or seamlines. Computer 
specialists at Iowa State University modified the program so 
that it could plot the representations of the neck, back, 
front, right and left sides of the torso, and right and left 
shoulders. Modification of the program allowed for all 
computer work by the researcher to be done on a VAX A 
terminal. Necessary information was submitted into the 
terminal and graphic figure representations were plotted. 
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Pouliot (1980) outlined the detailed mathematical 
concepts which serve as the basis for plotting body curves. 
She discussed correction for length and width distortion, 
quadratic interpolation, cubic spline interpolation, and 
length along a line. Cubic spline interpolation is used to 
produce the silhouette outlines of the body. I chose not to 
discuss these mathematical procedures since I did not 
develop the computer programs, but used them only for 
purposes of plotting somatograph representations. 
Selection of Pattern Size and Measurement of Subjects 
Both alteration techniques used in this study, 
traditional methods and a combination of traditional methods 
with angle measurement, were carried out on Simplicity 8028 
patterns for all sizes except for the size 20 which was only 
available on Butterick 3006. The pattern size selected for 
each subject was based on the full bust measurement. The 
measurement procedure is a critical step in determining 
pattern size, and also the alteration process. Specific 
alterations were based on a comparison of body measurements 
and pattern measurements. The subjects were measured 
wearing only a bra on the upper torso and dropping the 
slacks or skirt below the waist ~o that the waistline could 
be seen. The subjects were asked to wear the same bra worn 
for the photographing session, or one that was similar. 
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Accurate body measurements are very critical in 
obtaining good fit. Therefore, I tied a string around each 
subject's waist, the area used as a basis for many 
measurements. All measurements were taken with a standard 
tape measure with 1/16 in.ch increments. Standard measures, 
rather than metric measures, were used because the grid 
screen was developed in one-inch increments. All 
measurements were recorded on a measurement chart. Table 2 
lists the measurements taken and the amount of ease in 
inches for each measurement. 
TABLE 2. Measurements needed to alter bodice pattern 
Measurement 
High bust 
Full bust 
CF length 
Bust level 
CB length 
Back width 
Shoulder length 
Side seam length 
Chest width 
Location 
Above full bust 
Over fullest part of the bust 
Hollow of throat to waistline 
Neck-shoulder point to bust tip 
Base of neck to waistline 
Armhole to armhole (over widest part) 
Across top of shoulder ridge 
One inch below arm pit to waist 
Across front 2 1/2" down from neck 
Ease 
o 
3 
1/2 
1/4 
3/4 
1/2 
o 
1/4 
o 
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Measurement of Body Angles 
Full scale plots of the upper body were developed for 
each subject. Because the figures were plotted on graph 
paper, it was not difficult to layout the plots in 
silhouette form for profile and back views. The computer 
plotting paper was taped to oak tag, making the plot more 
durable for taking angle measurements. The body angle 
measurements that were taken supplied information on dart 
length and size and the sizes of the shoulder and side seam 
angles. This procedure used a transparent ruler and a 
protractor. Angle measurements were recorded on a chart. 
Back bodice waistline dart 
The following procedure was used to measure the angle 
of the back waistline dart. Using the profile view figure 
plot, I first drew a pencil line connecting the back waist 
point to the outermost point on the back shoulder blade. 
This line followed the angle of the back. Next, I placed 
the protractor parallel to a vertical graph line with the 
center of the protractor touching the body at the back 
waistline, marked by point A (see Figure 2). The point at 
which the pencil line crossed the protractor arc indicated 
the size of the angle (point B). This measurement was 
recorded as the back waist angle. All figures showing angle 
measurement techniques are representations developed by 
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Brackelsberg (see Note 3). 
FIGURE 2. Angle measurement of back waistline dart 
Since somatograph angle measurements were compared to 
pattern angle measurements, the size of the pattern angles 
also needed to be taken and recorded. For the back 
waistline dart, the following procedure was used. Fir·st, I 
drew a line perpendicular to center back which intersected 
the point where side seam and armhole met. Then I drew the 
waist fitting dart so that its point ~as one inch below this 
line and measured the angle of the dart. 
39 
Back shoulder dart 
The bodice back shoulder dart was measured using the 
following procedure. Drawing a line which connected the 
neck-shoulder point and the uppermost point on the back 
shoulder curve defined the angle for measuring the bodice 
back shoulder dart. I defined the neck-shoulder point as a 
point on the neck curve which is located at a distance 
measured from the back of the neck which is equal to one 
fourth the neck curve from center front to center back. 
This distance was determined by measuring the necklines of 
, 
basic bodice back and front patterns. The distance from 
center back to the shoulder seam was equal to one fourth the 
measurement of the neckline curve (center back to center 
front). 
The protractor was placed parallel to a vertical grid 
line with the center of the protractor touching the 
uppermost point of the back shoulder curve (point A). The 
point at which the line crossed the protractor arc (point B) 
determined the angle measurement (see Figure 3). This 
measurement was divided by two and recorded as the back 
shoulder angle. The length of the back shoulder dart angle 
on the pattern was drawn to correspond to the length of the 
line drawn from the neck-shoulder point to the back shoulder 
curve, minus one and one-half inches. Then the angle was 
measured and altered to match the angle taken from the 
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computer plot. 
A 
FIGURE 3. Angle measurement of back shoulder dart 
Front darts 
The bodice front bust dart measurements were determined 
by a procedure much like the one used to evaluate the back 
waist dart. I began by selecting a point on the front 
profile plot that was at the fullest part of the bust (the 
bust point, marked by an A). Then I drew a pencil line 
connecting the front waist point (point B) to the bust 
pOint. A second line was drawn between the neck-shoulder 
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point and the bust point (line AC). Once the lines were 
drawn, I placed the center of the protractor on the bust 
point and parallel to a grid line. The angle measurements 
were determined by the points where the lines intersected 
the protractor arc markings (see Figure 4). The angle 
formed by the line AC drawn from neck-shoulder point to bust 
point was recorded as the front shoulder angle (underarm 
dart). This angle measurement was divided by two when 
compared to dart angle measurements. The second angle 
measurement, indicated by line AB, was recorded as the front 
waist angle. 
The front bust darts were drawn to fall one inch from 
the bust points. The angles on the pattern were measured, 
and then altered by slashing and spreading or lapping to 
correspond to the front shoulder angle (underarm dart) and 
front waist angle (waistline dart). 
Shoulder seams 
I measured shoulder seams on the back view plots, using 
the same procedure for right and left sides. This process 
defined front and back shoulder seam angles. First, I drew 
a straight line connecting the neck-shoulder point and 
shoulder point and then placed the protractor parallel to a 
horizontal grid line with its center at the neck-shoulder 
point (point A). The point where the straight line 
intersected the protractor markings (point B), determined 
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FIGURE 4. Angle measurements of front darts 
the angle measurement of the shoulder seams (see Figure 5). 
The measurements were recorded for right and left shoulders. 
The pattern measurement for shoulder seam angle was a 
bit more complex than other pattern measurements. For 
instance, both front and back pattern pieces were measured. 
First, I drew lines on bodice front and back perpendicular 
to center front and center back and intersecting neck-
shoulder point. For bodice back, the shoulder dart was 
folded so that the shoulder seam was a straight line. I 
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FIGURE 5. Angle measurement of shoulder seams 
measured the angle formed by the drawn line and the shoulder 
seam to determine angle size. Angle measurements for front 
and back were recorded. The pattern angle measurement was 
taken after the back shoulder dart and shoulder length 
alterations were made. 
Side seams 
The process for right and left sides was identical, so 
I will give an account of the basic procedure. First, I 
determined the waistline point on the back view plots. Then 
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I drew a line connecting the end point of the side seam and 
the waistline. The protractor was placed parallel to a 
vertical grid line with the center of it touching the 
waistline point (point A). The angle was read at the point 
where the straight line crossed the protractor markings 
(point B), and recorded as such (see Figure 6). 
FIGURE 6. Angle measurement of side seams 
Side seam angle measurements were taken on the pattern 
after all other alterations were made. Only the back 
pattern angle needed to be measured. First, I drew a line 
parallel to center back up from the waistline beginning at 
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the point where side seam met the waistline. Then I 
measured the angle formed by the vertical line and the side 
seam line and recorded the measurement of the side seam 
angle. 
Alteration Procedure 
I used two types of bodice alteration procedures in 
this study: the Unit Method (or traditional method) and a 
combination of the Unit Method with angle measurement 
techniques (Experimental Method). The resulting fit of 
bodice patterns altered by the two methods was evaluated by 
a panel of three judges. The evaluations were statistically 
analyzed. 
The procedure was to alter for each subject, one basic 
pattern by the Unit Unit Method, and then another by the 
Experimental Method; one subject's patterns were completed 
before another one's were started. I assumed that the Unit 
Method pattern alterations would be more consistent and not 
influenced by angle measurements if the Unit Method 
alterations were carried out first. 
Unit Method alterations 
The Unit Method based bodice pattern alterations on 
circumference and length measurements to accommodate 
individual figure variations. Slashing and spreading the· 
pattern increased length or width; slashing and lapping 
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decreased length or width. The order of alteration for 
bodices was 1) to change bodice back width, 2} to change 
bodice front width, 3) to change bodice back length, 4} to 
change bodice front length, and 5) to change shoulder 
length. The patternmaker should follow the order of 
alteration to some extent, but may need to adjust the order 
due to certain alterations. The order of alteration used in 
this research appears below. 
Back circumference alteration The subject's total 
bust circumference plus three inches of ease was compared to 
the pattern measurement. At the same time, the total 
waistline measurement and the total back width were compared 
to pattern measurements. Full bust alterations and 
waistline alterations were divided by four, back width 
alteration was divided by two. The pattern was slashed and 
spread or slashed and lapped to make the needed adjustments. 
Front circumference alteration The bodice was 
remeasured across the bust, then the subject was visually 
analyzed for bra cup size. For extremely large or small cup 
sizes, the bust darts were increased or decreased by 
slashing and spreading or lapping; at the same time 
circumference was altered. Total front width and waist 
circumference were altered next. For those subjects with a 
normal B-cup, the total front width, bust circumference, and 
waist circumference were compared to body measurements and 
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altered at one time, if possible. 
Back length alterations The subject's center back 
length and side seam length were compared to pattern 
measurements. The patterns were altered to meet the 
specific alteration requirements without cutting through the 
armscye or neckline. 
Front length alterations The first length 
alteration on the front was adjusting the bust point. The 
subject's neck-shoulder point to bust point measurement was 
compared to' the same measurement on the pattern. The 
pattern was slashed and spread or slashe~ and lapped (below 
the armscye but above the bust point). Center front length 
and side seam length were compared next and necessary 
adjustments were made. 
Shoulder length alterations Finally the subject's 
shoulder lengths were compared to pattern measurements. The 
alteration corrected any discrepancy by slashing and 
spreading or slashing and lapping as needed. This procedure 
was conducted on both front and back pattern pieces. 
Finishing After all necessary alterations had been 
conducted to fit the basic bodice pattern to the individual 
measurements, pattern measurements were compared to the 
measurement chart. Once all measurements were correct, the 
pattern was perfected. All seams were perfected; straight 
seams were drawn ruler straight, curved seams were 
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perfected, and darts were redefined. Darts were folded to 
the center or down, seam allowances were drawn, and the 
pattern was cut out. Each pattern piece was marked with the 
subject's identification number and the letter A on the 
inside of the bodice for Unit Method. 
Experimental Method alterations 
The Experimental Method of pattern alterations combined 
the traditional circumference and length measurements with 
angle measurements for darts, shoulder seams and side seams, 
and length of darts. Once the figure plots had been 
developed and properly aligned, the alteration procedure was 
simply a correction of dart size and length and side seam 
angles plus the typical circumference and length 
alterations. The seam angles were corrected by slashing and 
spreading, slashing and lapping, or redrawing the seamline. 
Dart length was corrected by moving the dart point; dart 
size was corrected by slashing and spreading for increasing 
dart angle, and slashing and lapping to decrease dart angle. 
The specific order of alteration for the Experimental Method 
was 1) to correct back waist dart, 2) to correct back 
shoulder dart, 3) to alter back width, 4) to correct bodice 
front darts, 5) to alter front width, 6) to alter shoulder 
seam length and angle, 7) to adjust front and back length, 
and 8) to correct side seam angles. A brief explanation of 
each of these steps is given below. 
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Back waist dart The alteration procedure followed 
these steps. I slashed along one side of the waist fitting 
dart to the dart point, then diagonally to, but not through, 
the armhole. The next step was to spread or lap the dart to 
correct for angle measurement, then draw new dart lines. 
The dart was folded, and the waistline curve was perfected. 
Back shoulder dart After I corrected the length of 
the shouider dart taken from the somatograph and recorded 
the angle measurement, it was ready to be altered. The 
first step was to slash along one side of the dart, then 
diagonally to, but not through, the armhole. Then I spread 
or lapped the pattern to correspond to the correct angle 
measurement. The dart was redrawn, shaping large shoulder 
darts to be slightly concave. 
Back width Once the darts were corrected for angle 
and length, I followed the Unit Method for making 
circumference or width alterations. Upper back area and 
waist were altered in the same slash. 
Front darts Several procedures were needed before 
altering front darts. For instance, it was necessary to 
locate the bust point, redraw darts to fall one inch from 
the bust points (making sure darts were straight and not 
curved), and measure dart angles. After these procedures, I 
slashed along one side of the waistline dart to the bust 
point, then diagonally to, but not through, the armhole and 
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then slashed along the lower side of the bust fitting dart 
to, but not through, the bust point. Darts were spread or 
lapped to match bust dart and front waist dart angle 
measurements. I redrew dart lines, folded the darts, and 
perfected the seamlines. 
Front width After dart angles were corrected, I 
measured the total circumference of the front and back 
pattern pieces and compared the measurements to individual 
measurement charts. At this time, necessary waist, bust, 
and front width alterations were made following the Unit 
Method of pattern alterations. Next, the bust point was 
adjusted to correspond to the measurement of neck-shoulder 
to bust point. 
Shoulder seam length and angle The shoulder seam 
length for bodice front and back and the measurement of 
shoulder angle were taken. The next step was correcting the 
shoulder length and then adjusting the angle. The 
alteration was made by cutting out the armhole section of 
the pattern and raising or lowering to correct the angle 
measurement. If there was more than a two degree difference 
between right and left sides, the shoulder seam angle was 
altered for each side. Front and back shoulder seam lengths 
were checked and adjusted before the shoulder angle 
adjustments were made. All subjects had the same shoulder 
seam length for right and left sides. 
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Bodice length At this time, the bodice front and 
back were altered to match length measurements taken from 
the body. Center front and center back were straight lines. 
Side ~ angles The final alteration was a minor 
one, which included right and left side seam angles. The 
back bodice pattern was prepared and the side seam angle was 
measured. I increased or decreased the pattern at the side 
seam through the bust area to correct for side seam angle. 
The amount added to the back was subtracted from the front 
(or vice versa) so that no extra width was added at the 
bustline. 
Finishing I perfected all pattern pieces after the 
alterations had been made to fit the basic bodice pattern to 
an- individual figure. All darts were folded and seamlines 
were perfected. One last check was made to make sure 
pattern measurements corresponded to body measurements; 
errors were corrected. Finally seam allowances were drawn 
on the pattern; the patterns were cut out and marked with 
the letter B for Experimental Method. 
Construction of First-Fit Muslins 
Two basic fitting muslins were constructed for each of 
the subjects, one for each method of alteration. For 
purpose of identification to the researcher, the bodice 
altered by the Unit Method was labeled A; the bodice 
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altered by the Experimental Method was labeled B. Also, 
each bodice was marked with the subject's identification 
number. 
The bodices were cut from a medium-weight, permanent 
press muslin. I used dressmaker's carbon and a tracing 
wheel to mark all seamlines and darts. The bodices were 
sewn in random order with the center back seam left open. 
The neckline and waistline were stay-stitched so that they 
could be clipped to fit the individual figures. 
Development of the Evaluation Scale 
The evaluation instrument developed for this study was 
based on Pouliot's in~trument (1980). Her instrument 
consisted'of two parts: evaluative scales and diagnostic 
scales. The evaluation instrument used in this research 
also contains two parts, essentially serving evaluative and 
diagnostic purposes. The first part of the instrument rated 
the overall impression of fit. The overall ratings were 
equivalent to Pouliot's evaluative scales. The second part 
of the instrument qualified the first rating, describing why 
the first rating was assigned. This part of the scale was 
equivalent to Pouliot's diagnostic scales. 
First, I developed a list of items that could influence 
bodice fit. This list was compiled from descriptions of 
good fit in various pattern fitting books and from a rating 
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scale used in a previous study on bodice fit (Brinson, 
1977). Then, I developed a sample evaluation instrument 
which contained polar adjectives which would help diagnose 
fitting problems for any item on the bodice. The part of 
the scale which rated overall impression of fit used the 
polar adjectives bad/good. The paired comparisons for each 
type of scale were reported on an II-point certainty scale. 
This scale and a cover sheet were distributed to five 
members of the Textiles and Clothing faculty and to one 
member of the Home Economics Education faculty for their 
comments and suggestions. Suggested changes were 
incorporated into the final evaluation scale and cover 
sheet. The evaluation instrument is in Appendix C. 
Selection and Training of Judges 
I selected three judges with experience and expertise 
in fitting to evaluate the first-fit muslins. All three 
judges were members of the Textiles and Clothing faculty; 
two taught clothing construction courses and one was an 
Extension Specialist. 
The judges were trained in a session one day before the 
collection of the final data. At the start of the training 
session, I had the judges read and ask questions about the 
cover sheet for the evaluation scale and the instructions 
for the judges. I then instructed them to turn to the 
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evaluation and follow as I read the scale. As I read the 
scale, I pointed out the specific areas on a muslin bodice 
fitted on a dress form. During this session, ease 
allowances and terminology were clarified. 
The next step was an actual evaluation of a bodice. 
The judges rated the fit of a bodice on a dress form. I 
timed the evaluation to gauge time needed for each subject. 
The judges were instructed to touch the bodice if they 
wished. The subject would stand in one position, so the 
judges moved around the dress form judging in the following 
order: front, right side, back, and left side. After all 
judges were finished rating the sample bodice, I asked each 
judge to read aloud her rating for each item. At this time, 
any discrepancies in ratings were discussed. There were no 
major differences in evaluation and through discussion the 
judges came to agreement about the quality of fit for each 
item. 
Evaluation of First-fit Muslins 
The final judging process consisted of two judging 
sessions, of two hours each. I asked each subject to corne 
for only one session. The 16 bodice muslins were marked on 
the chest with the subject's identification number and a 
letter from A to P. The order for Unit Method vs. 
Experimental Method was alternated, but the judges did not 
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know the method of alteration used on any particular bodice. 
Approximately 15 minutes was allotted for evaluation of each 
bodice muslin. Subjects appeared at half-hour intervals, so 
only one subject was present at one time. 
Before the final judging for each bodice began, I asked 
the subject to stand in front of a mirror so that a 
photograph of her bodice fit could be taken. The subjects 
wore a half slip with the bodice. Photographs were taken in 
front of a mirror so that both front and back would be 
visible in one photograph (see Appendix B). 
The subjects modeled the bodice in a standing position. 
The judges were allowed to touch the bodice, move around the 
subject, and ask her to raise or lower her arms. I asked 
the judges to move aro~nd the subject rather than the 
subjects to move, thus eliminating wrinkles in the bodice 
resulting from movement. All three judges chose to touch 
each bodice when evaluating the fit. The judges evaluated 
each subject in approximately 15 minutes, so I concluded 
that one half hour for each subject was adequate time. 
Statistical Analysis 
The rating instrument used by the judges was composed of two 
different types: one type of item on the instrument rated 
overall impression of fit and a second type qualified the 
overall rating, showing the degree and direction the fit 
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deviated from correct. The two types of response scales on 
the instrument were based on the certainty method 
recommended by Warren, Klonglan, and Sabri (1969). All data 
were transformed to normalized ranks. 
For the overall ratings, the or!ginal and transformed 
scores are as follows: 
Original responses: 1 2 3 4 5 6 7 8 9 10 11 
Transformed responses: 0 3 5 6 7 8 9 10 11 13 16 
For the directional ratings, the original and transformed 
scores are as follows: 
Original responses: -5 
Transformed responses: -8 
-4 
-5 
-3 -2 
-3 -2 
-1 0 
-1 0 
1 
1 
2 
2 
3 
3 
4 5 
5 8 
The original response scales are the same except one differs 
from the other by six, one differs by eight. 
On the overall analysis, a rating of 1 indicated that 
the fit was very bad, and could not be corrected within the 
fitting shell. A rating of £ indicated the halfway mark 
between the two extremes: good and bad. A rating of 11 
indicated that the fit was very good or the best possible 
fit that could be achieved in a fitting shell. 
On the second part of the instrument, a response of 0 
indicated that the fit was correct. If the fit was not 
correct, the degree and direction in which it was not 
correct was indicated by circling a number between 1 and 5. 
The closer to ~, the poorer the fit; the closer to 1, the 
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closer the fit was to being correct. 
The transformation to normalized ranks was done for 
each item so that the end values on the scale were "spread 
out", and the middle values were "pushed together". 
Analysis of variance 
All items wer~ analyzed using an analysis of variance 
model as follows: The main effects were: subject, rater, 
and treatmentj the interactions were: subject by rater, 
subject by treatment, and rater by treatment. The means of 
the main effects and interactions were computed for each 
item. The means were later used to determine which method 
of alteration was rated more favorably for each item. 
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FINDINGS AND DISCUSSION 
Analysis of variance and an examination of the means 
were used to analyze the data. The findings are reported 
and discussed in the following section. 
Evaluations by Raters 
Analysis of. variance 
The data were analyzed using the model shown in Table 
3. The total degrees of freedom is equal to one less than the 
TABLE 3. Analysis of variance model 
Variables Degrees of Error term Tabular df 
freedom (df) for F 
Subject (random) 7 Subject by rater by 7/14 
treatment 
Rater (fixed) 2 Subject by rater 2/14 
Treatment (fixed) 1 Subject by treatment 1/7 
Subject by rater 14 Subject by rater by 14/14 
treatment 
Rater by treatment 2 Subject by rater by 2/14 
treatment 
Subject by 7 Subject by rater by 7/14 
treatment treatment 
Subject by rater 14 
by treatment 
S9 
total number of variables (eight subjects x three raters x 
two treatments). An analysis of variance was calculated 
using the transformed scores for each of the 7S items on the 
rating instruments scored by the judges. 
The main effect for subjects had significant F-values 
beyond the five percent level for Sl of the 7S items 
(tabular F=2.76). Tabular F-values were taken from Ott 
'(1977). Significant F-values for subject main effect 
indicated that the raters saw the fit of bodices of subjects 
as being different from one another, independent of the 
treatment. This result was expected since subjects were 
chosen to represent different figure variations. For rater 
main effects, 3S items were significant beyond the five 
percent level (tabular F=3.74). This meant that the raters 
differed in the way they used the scale for these items, 
independent of the subject and treatment, and suggested that 
the raters needed further training for these items. During 
the training session, one judge tended to use lower ratings; 
this could be an explanation for the large number of 
significant rater main effects. 
The rater by treatment interaction had F-values 
significant beyond the five percent level for seven of the 
75 items (tabular F=3.74). This indicated that raters 
disagreed on which treatment produced the better fit for all 
subjects on these items, and suggested that the raters were 
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not interpreting correct fit in the same way. However, for 
the other 68 items, the relatively low F-values show that 
the raters; responses did not differ by treatment. 
F-values for subject by rater interactions were 
significant beyond the five percent level for 23 of the 75 
items (tabular F=2.46). This meant that judges were ranking 
bodices of some subjects differently regardless of the 
treatment; one possibility is that different figure types 
of the subjects influenced the judges' ratings of treatments 
for these items, or some of the judges knew the some of the 
subjects'and this may have influenced the ratings. 
The main effects for rater and subject, and the 
interactions for rater by treatment and subject by rater, 
while interesting, were not critical. to the evaluation of 
the two methods of bodice alteration in this study. The 
treatment main effect and the subject by treatment 
interaction were important in the evaluation and will be 
discussed in detail. 
Overall ratings 
Hypothesis 1 was tested by the treatment main eftect. 
This hypothesis stated that there would be no difference in 
ratings between the two methods of alteration. In each of 
the 22 overall ratings, judges used a scale of 1 to 11. 
Transformed values ranged from Q to 16; the closer to 16, 
the better the fit. An example of an overall item is front 
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bodice width. For only two of the 22 overall ratings was 
treatment main effect significant at or beyond the five 
percent level. These are shown in Table 4. The higher 
number indicates the better fit; the means show that the 
unit Method produced the better fit for these two overall 
ratings. 
TABLE 4. Treatment means for overall ratings a 
Criterion 
Neckline fit 
(F=6.99) 
Left side seam length 
(F=5.82) . 
Unit Method Experimental Method 
11.21 9.54 
10.92 10.08 
aTabular F-va1ue at .05 1evel-5.59, at .01 level-12.25. 
Hypothesis 2, which stated that the Unit Method and 
Experimental Method would fit different figure types equally 
well, was tested by the subject by treatment interaction. 
Of the 22 overall items, subject by treatment interaction 
was significant for seven items at or beyond the five 
percent level. A significant F-value for this interaction 
indicates that bodices altered by one method fit some 
subjects better, while bodices altered by the other method 
fit other subjects better. The means for significant 
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subject by treatment interactions are shown in Table 5. A 
larger mean indicates which alteration method provided a 
better fit for a subject. For example, subject one had a 
higher rating on neckline fit for the Unit Method. 
Directional ratings 
Directional items were evaluated similarly to overall 
items. For example, front bodice width at the waist was a 
directional item, rated as too tight or too loose. 
Transformed ratings could range from -8 to +8, with 0 
indicating correct fit. For hypothesis 1, of the 53 
directional items, treatment main effect was significant for 
eight items at the five percent level. Treatment means are 
shown in Table 6. For one additional item, right back waist 
dart angle, the F-value closely approached significance. A 
rating closer to Q indicated the better fit; the means for 
the two methods do not appear to indicate a consistent 
pattern of superiority of one alteration method over 
another. 
Hypothesis 2 was tested by the subject by treatment 
interaction for the directional ratings. Subject by 
treatment interaction was significant for 10 of the 53 items 
at the five percent level. Table 7 shows the significant 
items. As in table 6, a rating closer to 0 indicates better 
fit. For some subjects, the Unit Method worked better and 
for others, the Experimental Method worked better. 
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TABLE 5. Subject by treatment means for overall ratings a 
Criterion Method Subject 
1 2 3 4 5 6 7 8 
Neckline fit U 12.33 10.67 10.00 11.33 9.00 8.67 14.33 13.33 
overallb E 8.67 10.33 9.33 10.67 8.67 8.67 11.00 9.00 
(F=3.60) 
Left shoulder U 9.67 5.67 9.00 12.33 7.00 4.00 12.67 12.00 
seam overall E 9.33 6.33 14.00 10.33 8.33 6.67 16.00 11.33 
(F=3.57) 
Right shoulder U 11.33 7.33 9.67 12.33 7.33 5.67 14.33 15.00 
seam overall E 8.67 5.67 12.33 9.33 8.33 7.33 10.33 11.67 
(F=4.78) 
Right side seam U 9.00 10.00 12.00 11.67 8.00 11.67 11.00 5.00 
length overall E 9.67 11.33 11:00 13.33 7.33 9.67 13.00 10.00 
(F=3.23) 
Right side seam U 9.33 13.33 11.33 14.33 11.67 11.33 10.67 . 12.33 
position E 13.00 12.33 11.00 10.33 13.33 11.67 10.67 9.33 . 
(F=3.34) 
Bodice back U 10.33 13.00 12.00 8.33 4.00 11.00 12.00 4.67 
length E 11.33 11.67 5.00 10.67 4.00 11.67 12.00 7.00 
(F=3.43) 
Neckline fit at U 15.00 16.00 16.00 16.00 10.33 10.67 12.67 16.00 
center back E 13.00 16.00 16.00 13.33 11.67 11.00 16.00 10.00 
(F=4.91) 
a ' 
at .01 1evel=4.28. bTabular F-va1ues at .05 1eve1=2.76, 
Treatment main effect was significant also. 
Absolute values 
The 53 directional items were studied further by 
ignoring the signs of the transformed scores. For example, 
in the previous analysis, the front bodice width at the 
waist was judged by whether it was too tight or too loose. 
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TABLE 6. Treatment means for directional ratings a 
Criterion Unit Method Experimental Method 
Front bodice width-chest -3.00 -1.54 
(F=16.86) 
Right bust dart length -0.71 -2.00 
(F=17.99) 
Right waist dart angle -0.38 1.54 
(F=9.47) 
Left bust dart length -0.54 -2.38 
(F=25.61) 
Left waist dart angle -0.46 1.38 
(F=12.83) 
Right shoulder dart angle 0.88 -0.17 
(F=12.70) 
Left shoulder dart angle 0.71 -0.25 
(F=l1. 31) 
Left shoulder seam position 0.13 0.67 
(F=6.20) 
aTabular F-value at :05 level=5.59, at .01 level=12.25. 
In this analysis, the item was judged on the deviation of 
fit from correctness. The absolute value indicates the 
severity of the problem. Thus the score could range from 0 
(good) to ~ (poor). Transformed scores ranged from 0 to 8. 
Hypothesis 1 was tested by treatment main effect. Five 
of the 53 items were significant at the five percent level 
for treatment main effect. These are shown in Table 8. 
Because the lower number indicates the better fit, the Unit 
Method produced the better fit for four of the five items. 
Only one item, right bust dart length, was also significant 
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TABLE 7. Subject by treatment means for directional ratingsa 
Criterion Method Subject 
1 2 3 4 5 6 7 8 
Front bodice U 0.00 1.00 -0.33 4.67 6.00 -0.33 0.00 0.67 
width waist E 2.67 0.67 -2.33 6.33 7.00 0.00 -1.33 3.00 
(F=5.60) 
Front width U 3.33 3.33 -0.33 3.67 4.00 1.33 0.67 -0.33 
full bust E 4.00 2.67 -3.33 5.33 3.67 1.33 1.00 -2.00 
(F=3.46) 
Front neckline U 0.00 3.33 3.00 1.67 2.67 5.33 0.00 0.33 
(F=3.2l) E -0.67 2.00 3.00 1.67 3.00 4.67 1.33 5.33 
Neckline fit U -0.33 -1.00 -0.33 0.33 1.67 -1.00 0.00 0.00 
left shoulder E -5.00 -0.67 -1.00 -0.33 2.00 0.00 -1.00 -1.33 
(F=6.36) 
Right waist U -0.33 -0.33 -1.00 -1.00 1.67 -1.00 -0.67 -0.33 
dart angleb E 2.67 1.00 2.33 3.00 0.00 . 1.00 0.33 . 2.00 
(F=6.18) 
Left bust dart U 6.00 -1.00 -0.33 5.33 -2.67 -1.00 3.33 -1.67 
position E 5.00 1.67 -1.67 4.00 -7 •. 00 -1.00 1.33 -1.67 
(F=3.73) 
Left waist U 4.00 -1.67 -0.33 -0.67 -3.00 -0.67 0.67 -3.00 
dart length E 2.67 -0.67 0.00 -0.33 -4.00 -0.37 -0.67 0.00 
(F=9.76) 
Left waist U -0.33 -0.33 -1.67 -1.33 1.33 -1.00 -0.67 0.00 
dart angleb E 1.33 1.67 1.67 2.33 0.33 1.00 0.33 2.33 
(F=6.77) 
Left shoulder U -1.33 5.00 -3.00 0.00 -3.00 6.00 -0.67 0.00 
seam angle E 3.00 1.67 0.67 2.00 -2.00 3.67 0.00 0.67 
(F=8.82) 
Right side seam U 2.00 1.33 -1.67 0.00 -1.33 0.00 -0.33 0.00 
pos. waist E 0.33 1.00 -2.00 -0.33 0.00 0.33 0.67 -3.00 
(F=3.58) 
aTabular F-value at .05 level=2.76, at . 01 leve1=4.28 . 
bTreatment main effect was significant also. 
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in the directional item analysis (see Table 6). This 
emphasized the difference between the two ratings when the 
direction of the rating was ignored. 
TABLE 8. Treatment means for absolute values a 
Criterion Unit Method Experimental Method 
Front bodice width-waist 1. 71 3.00 
(F=15.85) 
Front length at center 3.58 4.63 
front waist 
(F=12.19) 
Right bust dart length 1.21 2.25 
(F=8.96) 
Right side seam length 1.50 1.08 
at underarm 
(F=8:92) 
Back bodice width at waist 2.08 2.75 
(F==5.63) 
aTabular F-value at .05 level=5.59, at .01 level=12.25. 
Hypothesis 2 was tested by the subject by treatment 
interaction for absolute values. Of the 53 items, subject 
by treatment interaction was significant for 15. Table 9 
shows the means of significant ratings. Ratings closer to 0 
indicate a better fit. For some subjects, the Unit Method 
worked better, and for others, the Experimental Method 
worked better. 
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TABLE 9. Subject by treatment means for absolute values of 
ratings a 
criterion Method Subject 
1 2 3 4 5 6 7 8 
Front bodice U 1.00 1.67 3.33 2.67 7.00 7.00 0.33 1.67 
width-chest E 2.00 1.00 1.67 2.33 5.00 5.33 0.67 3.67 
(F=2.77) 
Front neckline U 0.00 3.33 3.00 1.67 2.67 5.33 0.00 0.33 
fit E 2.00 2.00 3.00 1.67 3.00 4.67 1.33 5.33 
(F=3.63) 
Neckline fit U 0.33 1.00 0.33 0.33 1.67 0.33 0.00 0.00 
. left shoulder E 5.00 0.67 1.00 0.33 2.00 0.00 1.00 1.33 
(F=7.63) 
Right bust U 1.33 0.67 0.33 2.67 1.67 0.33 0.33 0.33 
dart angle E 1.33 1.00 0.67 0.67 0.33 0.67 1.33 3.00 
(F=3.14) 
Right waist U 2.00 0.00 0.00 1.33 4.00 0.67 0.67 0.00 
dart position E 2.33 1.00 2.67 1.67 1.33 0.33 0.33 0.33 
(F=3.45) 
. 
Left bust U 2.00 1.67 0.00 2.00 2.00 1.00 0.67 . 1.00 
dart length E 1.33 4.33 1.00 3.00 5.00 2.33 1.67 0.33 
{F=5.67} 
Left bust U 6.00 1.00 0.33 5.33 2.67 1.00 3.33 1.67 
dart position E 5.00 1.67 1.67 4.00 7.00 1.00 1.33 1.67 
(F=9.13) 
Left shoulder U 1.33 5.00 3.00 0.00 3.00 6.00 0.67 0.00 
seam angle E 3.00 1.67 0.67 2.00 2.00 3.67 0.00 0.67 
(F=3.93) 
Right shoulder U 0.33 2.00 2.00 0.00 3.00 6.00 0.33 0.00 
seam angle E 3.33 2.33 2.00 3.00 2.00 4.33 2.33 0.33 
{F=14.33} 
Right side seam U 3.33 3.67 1.67 1.33 4.00 0.33 0.67 7.00 
length at waist E 3.00 2.00 2.00 0.67 7.00 2.67 0.67 3.00 
(F=8.78) 
Right side seam U 1.33 0.00 0.33 0.33 1.00 1.67 1.67 1.33 
pOSe underarm E 1.33 0.33 0.67 2.67 0.67 1.00 2.00 2.00 
(F=3.42) 
Right side seam U 2.00 1.33 1.67 0.00 1.33 0.00 1.00 0.00 
pOSe waist E 0.33 1.67 2.00 0.33 0.67 0.33 0.67 3.00 
(F=4.01) 
Back length U 2.00 0.67 1.67 4.33 7.00 2.00 1.67 6.33 
at waist E 2.00 1.67 6.00 2.00 8.00 1.67 1.67 4.67 
(F=5.22) 
a Tabular F-values at .05 level=2.76, at .01 level=4.28. 
. 
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f'able 9. (cont.) 
Criterion Method Subject 
1 2 3 4 5 6 7 8 
Neckline fit U 0.33 0.00 0.00 0.00 2.33 1.67 1.00 0.00 
at center back E 0.67 0.00 0.00 0.67 1.67 2.00 0.00 2.33 
(F=3.82) 
Left shoulder U 0.00 0.33 1.33 0.00 1.67 0.33 1.67 1.00 
dart angle E 2.00 1.00 0.33 0.00 0.33 0.67 0.33 0.67 
(F=4.02) 
Sums and differences 
Directional items which had right/left qualities were 
further analyzed first by adding the values together and 
then by subtracting the left side value from the right side 
value. For example, the right waist dart angle rating was 
added to the left waist dart angle rating; the left was 
subtracted from the right. The transformed ratings could 
range from -16 to +16 with Q indicating correct fit. If the 
right and left sides were rated in the same direction, 
adding the two sides together exaggerated the directional 
ratings. Significant F-values in the difference (right side 
- left side) indicated that a treatment worked better for 
one side than for the other. This could be a result of 
asymmetry of body parts. 
For Hypothesis 1, nine of the 42 paired items had 
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significant F-values for treatment main effect at or beyond 
the five percent level. The treatment means are shown in 
Table 10. Sums are marked by a (+) signj differences are 
marked by a (-) sign. A score closer to 0 indicated the 
better fit. A significant F-value for the sum indicated a 
difference between the two treatments; significance in the 
difference indicated a difference between right and left 
sides. In Table 10, negative means in the sum indicated two 
negative scores, or a negative score on the side with a more 
severe problemj positive means in the sum indicated both 
sides had positive ratings, or the side with the more severe 
problem was positive. Negative means in the difference 
indicated that the right side had a larger negative rating 
than the left sidej positive means indicated a problem was 
more pronounced on one side. There is no evidence of a 
pattern in positive and negative sums and differences for 
treatment means. 
Hypothesis 2 was tested by the subject by treatment 
interaction for sums and differences. Of the 42 items, 
subject by treatment interaction was significant for six 
items at or beyond the five percent level. Table 11 shows 
the significant items. All but one subject by treatment 
interactions were sums, indicating that for some subjects, 
the Unit Method worked better, and for others, the 
Experimental Method worked better. A significant F-value in 
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TABLE 10. Treatment means. for sums and differences a 
Criterion Unit Method 
Bust dart length (+) -1.25 
(E=57.48) 
Waist dart angle (+) -0.83 
(E=11. 26) 
Shoulder dart angle (+) 1.58 
(E=19.00) 
Back waist dart angle (+) 0.71 
(E=6.65) 
Waist dart position (-) 0.25 
(E=9.95) 
Shoulder seam length (-) -0.67 
(E=6.24) 
Shoulder seam position 0.83 
at end (-) 
(F=5.64) 
Side seam position-waist (-) 0.17 
(E=8.42) 
Back waist dar~ length (-) -0.29 
(E=15.31) 
Experimental Method 
-4.38 
2.92 
-0.42 
0.13 
-0.79 
-0.17 
0.00 
-0.71 
0.33 
aTabular E-value at .05 level=5.59, at .01 level=12.25. 
the difference, as for shoulder dart angle, means either 
that the ratings for right and left side are in the opposite 
direction for some subjects, or that a fitting problem is 
more pronounced on one side than the other, and that the 
results of the two treatments differ among subjects. 
71 
TABLE 11. Subject by treatment means for sums and 
differences a 
Criterion Method Subject 
1 2 3 4 5 6 7 8 
Neckline fit U 0.33 
at shoulder (+) E -6.67 
(F=6.56) 
-1.00 -0.67 0.33 
-0.33 -2.00 -1.67 
3.33 -3.00 
4.00 -0.67 
0.00 -0.33 
0.33 -2.00 
Waist dart 
length (+) 
(F=3.49) 
Waist dart 
angle (+) 
(F=7.31) 
U 8.00 -3.00 -4.00 -0.33 -7.33 -1.00 1.00 -5.00 
E 4.67 -1.33 -1.33 -3.33 -9.33 -0.33 -1.33 -0.33 
U -0.67 -0.67 -2.67 -2.33 
E 4.00 2.67 4.00 5.33 
3.00 -1.67 -1.33 -0.33 
0.33 2.00 0.67 4.33 
Shoulder seam U -1.00 
angle (+) E 6.33 
(F=4.30) 
7.00 -5.00 
4.00 2.67 
0.00 -6.00 
5.00 -3.33 
8.67 -1.00 
8.00 1.00 
0.00 
1.00 
Side seam pos. U 2.67 0.67 -1.33 0.33 -2.33 
at waist (+) E 1.67 1.00 -2.00 0.00 0.33 
(F=2.85) 
0.00 -1.33 0.00 
2.00 1.00 -4.33 
Shoulder dart U 0.00 2.00 0.00 
angle (-) E 0.00 0.67 1.33 
(F=3.64) 
0.00 -0.33 1.00 -1.00 -0.33 
0.00 -0.33 -0.67 -0.33 0.00 
a Tabular F-value at .05 level=2.76, at .01 level=4.28. 
Interpretation of Findings 
A summary chart was developed to interpret the 
relationship of significant items across the different types 
of analysis: overall, directional, absolute values, and 
sums and differences. The directional items rated specific 
aspects of fit related to the overall items, and they 
qualified the overall ratings. For example, right bust dart 
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was an overall item; the directional items under it were 
dart angle, dart length, and dart position. In general, 
there were several overall items for which treatment main 
effects were not significant, yet one or more directional, 
absolute, or sum and difference effects, related to that 
overall item, were significant. An example of this is shown 
by the evaluations of right shoulder dart angle. The 
overall treatment main effect was· not significant for this 
item, but the directional rating and the sums and 
differences ratings were both significant at or beyond the 
five percent level for right shoulder dart angle. Also, the 
treatment effect for the right bust dart overall rating was 
not significant. However, treatment main effects for right 
bust dart length were significant on the directional 
analysis, as well as for absolute value and sums and 
differences. This could indicate that the judges were 
focusing on specific aspects of this part of the bodice, but 
not on its overall fit. Therefore, in some cases, the two 
types of items (overall and directional) were not used in 
combination consistently. 
There was one overall item, left side seam length, for 
which the treatment main effect was significant, but no 
directional treatment main effects were significant. 
Therefore, there was no indication of the specific problem. 
The same type of pattern was sometimes seen with the 
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subject by treatment interactions. For example, right waist 
dart ratings were not significant on the overall analysis. 
However, subject by treatment interactions were significant 
for right waist dart angle for the directional evaluations 
and for the sums 'and differences. In contrast, subject by 
treatment interaction for left shoulder seam overall was 
significant, and subject by treatment interactions for left 
shoulder seam angle were also significant for directional, 
absolute, and sums and differences evaluations. In some 
cases, the judges may have seen specific problems in fit, 
but they were not reporting them in the overall analysis. 
They may have thought that the directional problems were not 
serious enough to affect overall fit. In other cases" there 
was a recognizable relationship between overall and 
directional items. 
Hypothesis 1 was tested by the treatment main effect. 
Items which dealt with dart length, dart angle, and seam 
position, because they are related to graphic somatometry, 
were important in determining whether a difference existed 
between the Unit Method and the Experimental Method. An 
analysis of the treatment means for significant items did 
not indicate a pattern on which method of alteration 
produced a better fit. 
Hypothesis 2 was tested by the subject by treatment 
interaction. An analysis of the subject by treatment means 
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for overall, directional, and absolute value ratings 
indicated a few patterns showing which method of alteration 
fit different subjects better for specific items. These 
patterns emerged in the development of a summary table 
~isting significant items and the method of alteration that 
produced the better fit for each subject on each of these 
items. 15 of the original items were significant at least 
once across the different analyses. Subjects for whom one 
method worked better for at least 12 of the 15 significant 
items were considered to have a better fit for that method. 
For example, the Unit Method consistently worked better for 
subjects four and eight, both of whom had large busts and 
sloping shoulders. The Experimental Method used angle 
measurements to alter the bodice patterns for these figure 
variations; the Unit Method did not. The reason for this 
is not understood. Subject five had better ratings on the 
Experimental Method for 13 of the 15 significant items. 
This subject had a small bust, but no other unusual figure 
variations. An analysis of the ratings for the remaining 
subjects did not give evidence that either method produced a 
better fit. For these subjects, the Unit Method worked 
better for some items, while the Experimental Method worked 
better for others. 
In conclusion, there was no clear pattern in ratings. 
Hypothesis I, which stated that there is no difference 
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between fit in bodice muslins made by the Unit Method and 
the Experimental Method, was not rejected. There was no 
consistent evidence that one method was better than the 
other. Hypothesis 2 stated that the Unit Method and the 
Experimental Method fit different figure types equally well. 
Hypothesis 2 was partly rejected because the Unit Method 
seemed to better fit two subjects with a particular figure 
type, while the Experimental Method better fit one subject 
with a different figure type. However, the reason for these 
results was not clear, and Hypothesis 2 could not be 
rejected for the remaining five subjects. 
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RECOMMENDATIONS 
The findings were the basis for several recommendations 
discussed in the following sections. Recommendations are 
divided into three major categories: changes in the 
measurement and alteration procedure, changes in the 
evaluation procedure, and need for further research. 
Changes in the Measurement and Alteration Procedures 
Recommendations for changes in the measurement 
procedure are based on my evaluation of the muslins. Bodice 
length was a problem for most subjects. I evaluated this as 
a measurement problem. Each subject was asked to return at 
a date fdllowing the evaluation process to perfect the fit 
on the Experimental Method bodice; center front length and 
center back length were carefully remeasured and compared to 
the original measurements. Several subjects had different 
lengths from those originally recorded. This was a 
measuring error of the researcher. Originally, only one 
person did the measuring. I suggest that two people conduct 
the measurement procedure and that all measurements be taken 
twice to minimize error. 
Recommendations for changes in the alteration procedure 
are based on my evaluation of the basic procedures. First 
of all, I believe that the time between taking body 
measurements and actual evaluation of the bodices may have 
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beep too long. I recorded body measurements at the 
beginning of September and bodices were evaluated during the 
first week of December. Subjects four and five had 
noticeable changes in body dimensions from gaining or losing 
weight. 
Several bodices were too long, some as a result of 
measurement error. However, 3/4 inch of ease is allowed for 
center front and center back. I recommend that 1/2 inch 
ease be used in the length. Also, when subjects returned to 
be refitted in the Experimental Method bodice, several 
subjects with small bust commented that a three inch ease 
across the full bust seemed very large. I recommend that 
for small-busted women (A-~up), only a two inch ease 
allowance be used across full bust. 
Changes in the Evaluation Procedure 
An analysis of rater main effects shows a slight 
discrepancy in use of the scale. However, during the 
training session, this problem was not evident. The 
discrepancies may have been a result of difficulty with 
criteria for good fit. The judges were trained by 
explaining each item on the scale and visually analyzing a 
correctly fitted bodice on a dress form. The dress form was 
present during the evaluation process, but no judge referred 
to it. There were several items (75 in all) on the rating 
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scale, and it would be difficult to remember the criterion 
of good fit for each item. I recommend that for future 
studies using judges, the rating scale be condensed to 
include only those items that are of major importance to the 
fit of a particular bodice. Also, the criteria for good fit 
(such as three inches of ease at full bust) could be placed 
in the margin directly adjacent to the item to which it 
corresponds. The judges could refer to these criteria when 
needed. Nevertheless, I feel that the rating scale 
developed for this study was easily understood by the 
judges, and therefore used in the correct manner. 
Further Study 
The fit of bodices produced by the Experimental Method 
was evaluated as not being different from the fit produced 
by the Unit Method by the three judges. No major difference 
between the two methods was indicated. More work with the 
Experimental Method is needed.- I have listed the following 
studies that would be beneficial to refining the 
Experimental Method of alteration: 
1. Study a larger sample of women with varying 
figure types fitted with bodices altered by the 
Experimental Method. The researcher should do 
all of the computing, pattern alteration, and 
construction of muslins. The procedure could be 
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carried one step further by refitting the first-
fit muslins to see what improvements may need to 
be made to the alteration procedure. 
2. Develop a computer program.that could use a 
tablet and pen to trace the somatograph edges and 
produce the body curves in full-scale plots. 
This procedure would eliminate selecting x and y 
data points that must be submitted to the 
computer individually. 
3. Refine the Experimental Method of alteration by 
using one-half the angle measurements taken from 
the profile view somatographs. Mathematical 
principles support the idea that the angle 
measurements used for dart angle$ should be equal 
to one-half the angle measurements taken from the 
body. A bodice was altered by this technique for 
subject seven and the fit appeared to be good. A 
larger scale study should be conducted to test 
this method. 
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SUMMARY 
The goal of this research was to compare the fit of two 
sets of bodices. The bodice patterns were adjusted by two 
different methods of alteration: a traditional method which 
used circumference and length measurements and an 
experimental method which incorporated conventional body 
measure~ents, graphing techniques, and body angle 
measurements. Thirty female volunteers had profile and 
back-view somatographs taken and eight sUBjects were chosen 
on the basis of difference in figural variations. The 
figure variations considered in this study were size and 
position of bust, posture, shoulder seam angle, and body 
build. 
Each subject's figure was analyzed and plotted by the 
computer. Two basic, sleeveless bodice patterns were then 
altered for each subjecti one was altered by the Unit Method 
and one was altered by the Experimental Method. The Unit 
Method of alteration used traditional circumference and 
length measurements. The Experimental Method combined the 
Unit Method with angle measurements obtained from the 
computer plots. The angle measurements were used to adjust 
dart angles and seam angles. 
The fit of the bodice muslins was analyzed using an 
II-point rating instrument consisting of two types of items, 
developed for this study. The first scale was used to 
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determine the overall fit of a particular area on the 
bodice, using the polar adjectives bad or good. The second 
scale was used to qualify the ratings on the first scale. 
Three judges were trained to evaluate the fit of 16 bodice 
muslins (two for each subject). 
The statistical analysis consisted of an analysis of 
variance, conducted in three separate parts. The first part 
was an analysis of the transformed ratings for each of the 
75 items. The second part consisted of 53 items from the 
second part of the scale (directional ratings). The third 
and final part was an analysis of the sums and differences 
of items which had right/left characteristics. An analysis 
of the means was also conducted for each of these parts and 
was used to evaluate the two different methods of 
alteration. 
Recommendations from this study are categorized in 
three sections: changes in the measurement and alteration 
procedure, changes in the evaluation procedure, and need for 
further study. These recommendations were discussed in 
greater detail in the previous section. 
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APPENDIX A: SOMATOGRAPHS OF SUBJECTS 
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FIGURE 7. Soma~ographs of subject 1 
FIGURE 8 . Somatographs of subject 2 
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FIGURE 9. Somatograp hs of subject 3 
FIGURE 10. Somatographs of subject 4 
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FIGURE 11. Somatograp hs of subject 5 
FIGURE 12. Somatograp hs of subject 6 
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FIGURE 13. somatographs of subject 7 
FIGURE 14. Somatogra~hs of subject 8 
91 
APPENDIX B: PHOTOGRAPHS OF FIRST FIT MUSLINS 
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APPENDIX C: EVALUATION INSTRUMENT 
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INSTRUCTIONS FOR JUDGES 
Please begin by reading the cover sheet of the evaluation scale. 
(After reading.) Note the two different parts of the scale. 
In Part I you are deciding whether the fit is bad or good, an overall 
impression of a particular part of the fitting shell. Part II qualifies 
your first rating by showing the degree of correctness or wrongness on 
specific aspects of fit. In Part I, a rating of ~ indicates the midpoint 
between bad and good, with 11 being the best possible fit. In Part II, a 
rating of Q indicates the best possible fit. 
On Part I, you may circle any whole number between and including 
land 11. On Part II, you may circle any whole number between and includ-
ing Q and~. You may choose Q, or one number from either the upper or 
lower section of this scale. Please complete every item. 
During the judging process, the models will stand so that you may 
see the front, right side, back, and left side; evaluation will be done 
in that order. Each bodice to be evaluated will be marked with a number. 
Please record that number at the top of your evaluation scale. You are 
allowed to touch the models if you desire. A mannequin will be fitted 
with a correctly fitted bodice and can be referred to during the evaluation 
process. 
Now please turn to the evaluation form. As we go through the form, 
I wili point out the specific areas on the mannequin that will be evaluat-
ed. Front bodice width refers to ease in the front. Waist refers to 
waist circumference visible from the front. A total of 1 inch of ease 
is desired at the waistline. Full bust, marked by the middle pencil line, 
allows 3 inches of ease. Chest is 2~ inches down from center front neck 
and should have no extra ease. You will be rating front bodice width 
based on these criteria. 
Front bodice length at center front should come to the waistline 
(marked by a string). Neckline fit is evaluated from the front view. 
Evaluate the overall fit as being too tight or too loose, then evaluate 
position at center front, right shoulder, and left shoulder. 
Darts will be evaluated according to length, angle (is the dart too 
big or too small) I and position (does the dart point to the fullest part) • 
Front darts are rated in this order: right side (your left), bust and 
waist; left side (your right), bust and waist • 
. Please refer to the left shoulder seam. Length (at the shoulder end) 
and angle will be evaluated. The angle is described as too square or too 
sloped. If the angle is too square (small), there will be too much fabric 
at the end of the shoulder. If the shoulder seam is too sloped (angle is 
too big), the bodice will look pulled at the end of the shoulder. Evalu-
ate the right shoulder seam following the same criteria. 
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Right side view is the next to be judged. Right shoulder seam 
position will be evaluated at neck and shoulder end. Right side seam 
length will be rated at the waistline and underarm. The armscye should 
fall approximately 1 inch below the armpit. Right side seam position at 
underarm and waist is then evaluated. 
Now the back view will be evaluated. Back bodice width is the first 
section to be evaluated. Circumference ease is evaluated at the waist-
line, bust level, and upper back, 5 inches down from neck; all are 
marked by a pencil line. Ease requirements for bustline and waist are the 
same as the front; ease for upper back is ~ inch. The neckline is 
evaluated according to the positi6n of the seam at center back. 
Back shoulder and waist darts are evaluated on the same criteria that 
the front darts were rated on: length, angle, and position. Right darts 
(your left) are first, then darts on left side of back are next. 
The last area to be rated is the left side view. Left shoulder seam 
position is rated at neckline and shoulder end. Left side seam length 
at underarm and waistline is next. Finally, left side seam position at 
underarm and waistline is evaluated. 
You will be presented with two practice models. The models will be 
given a number. Record the number at the top of the first page. After 
completing the evaluation, we will compare ratings and discuss any dif-
ferences. You will then be presented with a second model to evaluate and 
again we will compare and discuss your ratings. 
If you have any additional comments about the 
write them in the margins on the evaluation form. 
answered during the final judging. 
fit of the bodices, 
No questions will be 
The mannequin will be present during the entire judging process. 
It can be referred to for comparison of fit. 
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RATER # ___ _ 
BODICE # 
----
RATING SCALE FOR EVALUATING FIT OF BODICE FITTING SHELLS 
A rating for each section of the bodice (front, back, and sides) consists 
of two parts: overall impression and degree of correctness on specific 
aspects of fit. An II-point rating scale is used for each part of the 
evaluation. 
PART I: 
The purpose of Part I is to rate overall impression of fit. 
A rating of l ind~cates that the fit is very bad, and cannot be corrected 
within the fitting shell. 
A rating of 6indicfttes the halfway mark b~tween the two extremes: 
good and bad. 
A rating of 11 indicates that the fit is very good or the best possible 
fit that can be achieved in a fitting shell. 
Any number between and including land 11 can be circled on Part I. 
Please circle only ~ number for each statement. 
PART II: 
The purpose of Part II is to rate more specific aspects of fit. 
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On Part II, a rating of Q indicates that fit is correct. If the fit 
is not correct, you will indicate the direction in which it is not correct 
by circling a number between and including land 5 .. The closer to 1, 
the poorer the fit. The closer to l, the closer the fit is to being 
correct. 
Any number between and including Q and ~ can be circled on Part II. 
Please circle only ~ number for each statement. 
A rating close to 11 on Part I should correspond to ratings closer to 
o on Part II. A rating close to 1 on Part I should correspond to a 
rating closer to 5 on Part II. For example: 
FRONT BODICE WIDTH 
e~~ ________________________________________________________ ~~~~ 
1 2 3 
waist 
Full bust 
Chest - 3" 
down from 
CF neck 
4 5 
too tight 
too loose 
too tight 
too loose 
too tight 
too loose 
6 
5 
5 
5 
5 
5 
5 
4 
4 
4 
4 
7 
4 
4 
3 
3 
3 
3 
3 
3 
8 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
9 
1 
1 
10 
o 
correct 
o 
correct 
o 
correct 
11 
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RATING SCALE FOR EVALUATING FIT OF BODICE FITTING SHELLS 
I . FRONT VIEW 
FRONT BODICE WIDTH 
~~~--------------------------------------------------------~~~~ 
1 2 3 
Waist 
Full bust 
.chest - 3" 
down from 
CF neck 
4 5 6 7 8 
too tight 5 4 3 
too loose 5 4 3 
too tight 5 4 3 
too loose 5 4 3 
too wide 5 4 3 
too narrow 5 4 3 
9 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
FRONT BODICE LENGTH AT CENTER FRONT 
10 
o 
correct 
11 
o 
correct 
o 
correct 
~~~--------------------------------------------------------~~~~ 
1 2 3 
Front length 
at CF 
waistline 
4 5 
too short 
too long 
6 
5 
5 
NECKLINE FIT 
7 
4 
4 
3 
3 
8 
2 
2 
9 
1 
1 
10 
o 
correct 
11 
~~~ ________________________________________________________ S~~~ 
1 2 34 5 6 7 8 9 10 11 
Front neckline 
Center front 
Right shoulder 
Left shoulder 
too tight 
too loose 
too high 
too low 
too high 
too low 
too high 
too low 
5 
5 
5 
5 
5 
5 
5 
5 
4 
4 
4 
4 
4 
4 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
o 
correct 
o 
correct 
o 
correct 
o 
correct 
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RIGHT BUST DART 
bad ~-----;-----;----------------------------------------------~~~~ 
4 5 6 7 8 9 10 11 
Length too long 5 4 3 2 1 0 
too short 5 4 3 2 1 correct 
Angle too big 5 4 3 2 1 0 
too small 5 4 3 2 1 correct 
Position too high 5 4 3 2 1 
(at the point) -
0 
too low 5 4 3 2 1 correct 
RIGHT WAIST DART 
bad ______________________________________________ good 
1 2 -----------------
3 ~ 5 6 7 8 9 10 11 
Length too long 5 4 3 2 1 0 
too short 5 4 3 2 1 correct 
Angle too big 5 4 3 2 1 0 
too small 5 4 3 2 1 correct 
Position too far in 5 4 3 2 1 
(at the point far 
0 
too out 5 4 3 2 1 correct 
LEFT BUST DART 
-----------------------------------------------------------~~~~ bad 
I 2 3 4 5 6 7 
too long 5 
Length 
too short 5 
too big 5 
Angle 
too small 5 
Position 
too high 5 
(at the point) too low 5 
8 
4 3 2 
4 3 2 
4 3 2 
4 3 2 
4 3 2 
4 3 2 
9 
1 
1 
1 
1 
1 
1 
10 
o 
correct 
11 
o 
correct 
o 
correct 
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LEFT WAIST DART 
bad ______________________________________________ good 
1 2 3 4 5 6 7 8 --~-----~~-----~~ 
Length too long 5 4 3 2 1 a 
too short 5 4 3 2 1 correct 
Angle too big 5 4 3 2 I 0 
too small 5 4 3 2 I correct 
Position too far in 5 4 3 2 1 
(at the point) 
a 
too far out 5 4 3 2 1 correct 
LEFT SHOULDER SEAM 
bad ________________ ~____________________________ good 
1 2 3 . 4 5 6 7 8 ---~-----~~-----~~ 
Length at too long 5 4 3 2 1 0 
shoulder too short 5 4 3 2 1 correct 
Angle too square 5 4 3 2 1 0 
too sloped 5 4 3 2 1 correct 
RIGHT SHOULDER SEAM 
bad . 
______________________________ good 
1 2 3 4 5 ~-----;-----;-----~-----~~-----~~ 
Length at too long 5 4 3 2 1 0 
shoulder too short 5 4 3 2 1 correct 
Angle too square 5 
4 3 2 1 0 
too sloped 5 4 3 2 1 correct 
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II. RIGHT SIDE VIEW 
RIGHT SHOULDER SEAM POSITION 
~~~--------------------------------------------------------~~~~ 
1 2 
Neck 
Shoulder 
end 
3 4 5 6 
too far forward 
too far back 
too far forward 
too far back 
7 
5 4 
5 4 
5 4 
5 4 
RIGHT SIDE SEAM LENGTH 
3 
3 
8 
3 
3 
9 
2 1 
2 1 
2 1 
2 1 
10 11 
o 
correct 
o 
correct 
~~~--------------------------------------------------------~~~~ 
1 2 3 4 5 6 7 8 9 10 11 
too long 5 4 3 2 1 0 
short 5 4 3 2 1 correct too 
At waistline 
too long 5 4 3 2 1 0 
short 5 4 3 2 1 correct too 
At underarm 
RIGHT SIDE SEAM POSITION 
bad good 
---------------------------------------------------------------
1 2 3 4 5 6 7 8 9 10 11 
too far forward 5 4 3 2 1 0 Underarm 
far back 5 4 3 2 1 correct too 
too far forward 5 4 3 2 1 0 Waistline 
far back 5 4 3 2 1 correct too 
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III . BACK VIEW 
BACK BODICE WIDTH 
~~~ ________________________________________________________ 2~~~ 
1 2 3 
Waist 
Bust level -
mid back 
Upper back 
5" from neck 
4 5 6 7 
too tight 5 4 
too loose 5 4 
too tight 5 4 
too loose 5 4 
too wide 5 4 
too narrow 5 4 
3 
3 
8 
3 
3 
3 
3 
9 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
BACK BODICE LENGTH AT CENTER BACK 
10 
o 
correct 
11 
o 
correct 
o 
.correct 
~~~ ________________________________________________________ 2~~~ 
1 2 3 
At waistline 
4 5 
too long 
too' short 
6 
5 
5 
7 
4, 
4 
3 
3 
8 
NECKLINE FIT AT CENTER BACK 
2 
2 
9 
1 
J.. 
10 
o 
correct 
11 
bad good 
---------------------------------------------------------------
1 2 
Position 
(at CB) 
3 4 5 
too high 
too low 
6 
5 
5 
7 
4 
4 
3 
3 
8 
2 
2 
9 
1 
1 
10 
o 
correct 
11 
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RIGHT SHOULDER DART 
bad _________________________________________________ good 
1 2 --------------
3 4 5 6 7 8 9 10 11 
Length too long 5 4 3 2 1 0 
too short 5 4 3 2 1 correct 
Angle too big 5 4 3 2 1 0 
too small 5 4 3 2 1 correct 
Position too far in 5 4 3 2 1 
(at point) far 
0 
too out 5 4 3 2 1 correct 
RIGHT WAIST DART 
bad ________________________________________________ good 
1 ---------------
2 3 4 5 6 7 8 9 10 11 
Length too long 5 4 3 2 1 0 
too short 5 4 3 2 1 correct 
Angle too big 5 4 3 2 1 0 
too small 5 4 3 2 1 correct 
Position too far in 5 4 3 2 1 
(at point) 
0 
too far out 5 4 3 2 1 correct 
LEFT SHOULDER DART 
bad -----------------------------------------------------------~~~~ 
1 2 3 4 5 6 7 8 9 10 11 
Length 
Angle 
position 
(at point) 
too 
too 
too 
too 
too 
too 
long 5 
short 5 
big 5 
small 5 
far in 5 
far out 5 
4 3 
4 3 
4 3 
4 3 
4 3 
4 3 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
o 
correct 
o 
correct 
o 
correct 
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LEFT WAIST DART 
e~~ ________________________________________________________ ~~~~ 
I 2 
Length 
Angle 
Position 
(at point) 
3 
IV. LEFT SIDE VIEW 
4 5 6 7 
too long 5 4 
too short 5 4 
too big 5 4 
too small 5 4 
too far in 5 4 
too far out 5 4 
3 
3 
3 
3 
8 
3 
3 
LEFT SHOULDER SEAM POSITION 
9 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
10 
o 
correct 
11 
o 
correct 
o 
correct 
bad good 
---------------------------------------------------------------
1 2 3 4 5 6 7 8 9 10 11 
Neck too far forward 5 4 3 2 1 0 
far back 5 4 3 2 1 correct too 
Shoulder end too far forward 5 4 3 2 1 0 
far back 5 4 3 2 1 correct too 
LEFT SIDE SEAM LENGTH 
bad good 
---------------------------------------------------------------
1 2 3 4 
Underarm 
Waistline 
5 
too long 
too short 
too long 
too short 
6 7 
5 4 
5 4 
5 4 
5 4 
3 
3 
3 
3 
8 
2 
2 
2 
2 
9 
1 
1 
1 
1 
10 
o 
correct 
11 
o 
correct 
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LEFT SIDE SEAM POSITION 
~~~--------------------------------------------------------~~~~ 
1 2 3 
Underarm 
Waistline 
4 5 6 
too far forward 
too far back 
too far forward 
too far back 
7 
5 4 
5 4 
5 4 
5 4 
3 
3 
3 
3 
8 9 
2 1 
2 1 
2 1 
2 1 
10 
o 
correct 
11 
o 
correct 
